
Rail networks are the enabler of the transportation of heavy industry production output, such as steel 
and coal. The operators of these networks are relied upon to provide a steady supply of transport 
vessels - cargo wagons. However, in heavy industry, output fluctuates significantly. This fluctuation 
translates to volatile, and seemingly unpredictable, customer demand for transport vessels.

The following case study outlines a recent project that Contiamo conducted with one of the largest 
B2B rail operators in Europe. The aim of this project was to predict customer demand and make 
recommendations to wagon dispatch managers, who would decide where to route wagons in order 
to efficiently fulfil customer demand.

Demand predictions and resource allocation
for train dispatch managers
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The challenge

The solution

This rail operator was unable to accurately forecast their 
highly-volatile customer demand. Furthermore, failure to 
fulfil this customer demand would result in customers finding 
alternative means of transportation, such as cargo trucks. To 
prevent this, the operator routinely oversupplied the number 
of wagons and duration of supply for their customers. 
This meant incurring additional cost of transporting empty 
wagons that often remained idle.

The customer

This company operates 
one of the largest European 
cargo networks. They provide 
trains, wagons and rail 
access to Europe’s largest 
logistics and heavy industry 
operators.

Industry
Logistics

Geography
Europe

 “Our predictive models 
had a direct effect on 

the train wagon dispatch 
process. Dispatch 

decisions were made 
based upon data, rather 
than human intuition.”

Brandon Williams
Senior Data Scientist, Contiamo

The outcomes

Contiamo built prediction models for the number of wagons 
required by each customer and the duration those wagons 
would be disposed for. Importantly, these predictions were 
made at a granular level - indicating demand for each 
specific customer at a given point in time.

Subsequently, these predictions were combined with order 
data and wagon location to make recommendations to 
dispatch managers, for when and where wagons should be 
routed in order to closely match customer demand.

Deployment of these customer demand predictions enable 
the rail operator to stop significantly oversupplying cargo 
wagons to their customers. This reduces costs due to no 
longer transporting empty wagons. It also frees up idle 
wagons to supply to additional customers, increasing 
revenue.

Company size
>100,000 employees
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Our approach in detail

Data was received in many custom-formatted Excel spreadsheets. As a result, before proceeding with any analysis or 
modelling, the spreadsheets were parsed and transformed into tidy data. This is a specific framework - tidy datasets are 
easily manipulatable, where each variable is a column, each observation is a row and each type is an observational unit.

Data ingestion, cleansing and transformation

Once formatted, the data was visualized as a time-series. Due 
to highly volatile data, moving averages were used to try and 
identify patterns in the data. This time-series plot (right) shows 
the 3-day, weekly and 30-day MA (moving average) plotted 
over the raw data. 

Comparing the monthly MA across departure and destination

Time-series analysis

Four forecasting methods were tested on a holdout dataset to determine which method should be further trained 
and ultimately deployed. The models tested were AutoRegressive Integrated Moving Average (ARIMA), vector 
autoregression - splitting by departure and destination station,
Prophet - an additive model with non-linear trends, and Long 
Short-Term Memory (LSTM) deep neural net. 

The model that performed best was an ARIMA(3,1,2) model on 
weekly MA data.

Forecasting model performance testing

With the forecasting model now identified, it must be turned into insights that are actionable for the dispatch manager. The 
forecast is used to predict how many wagons are required at a station at a given point in time. To make that actionable, 
it must be combined with live data about the location of wagons at a given point in time, as well as static data about the 
duration of journeys from one train station to another. Once combined, dispatch managers can be alerted when there is 
a predicted surplus or shortage in wagons in a given location; and where wagons should rerouted from to efficiently fulfil 
customer demand.

Combining real-time forecast with live data

train stations provided some small, but insignificant findings, such as certain stations being used more than others 
and different stations having very different behaviour patterns.

Autocorrelation - analysis that shows the correlation between a 
time series and itself - identified a pattern.  The dispatch of a high 
number of wagons on a given day is correlated with a similarly 
high count seven days in the future. This finding indicated that 
weekly seasonality should be removed from the time-series.
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